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(54) Apparatus for transmitting image signals 

(57) An apparatus for transmitting images over op- 
tical cables including a red image signal, a green image 
signal, and a blue image signal output from a personal 
computer, a clock signal indicative of the starting points 
of data frames of the image signals, an enable signal 
indicative of scan and blank periods of the image sig- 
nals, a vertical synchronization signal and a horizontal 
synchronization signal. A reference signal generator (2) 



generates a reference signal (SR) having predeter- 
mined data when the blank period starts in accordance 
with an enable signal (EN). The reference signal is 
transmitted during the blank period between scan peri- 
ods containing the red, green and blue image signals 
and can be used to resynchronise the phase of each 
image signal to correct for phase errors occurring during 
transmission. 
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Description 

[0001 J I he present" invention relates to an apparatus 
for transmitting image signals, and more particularly, to 
an apparatus for transmitting an N-bit red image signal, 5 
an N-bit green image signal and an N-bit blue image sig- 
nal output from a computer system, clock signals indic- 
ative of frames of the image signals, enable signals in- 
dicative of the scan period and/or blank period of the 
image signals, vertical synchronization signals, horizon- 
tal synchronization signals and the like over an optical 
cable. 

[0002] In transmitting image signals to a relatively dis- 
tant location, the use of a conventional cable causes a 
voltage drop in a signal being transmitted due to line 
resistance of the cable. Thus, line drivers for compen- 
sating for the voltage drop are necessary. Also, in the 
case of transmitting a parallel image signal, since mul- 
tiple channels are necessary, a large amount of materi- 
als for transmission cables are required. Accordingly, an 
apparatus of converting a parallel image signal into a 
serial image signal and transmitting the same over an 
optical cable has been proposed. 
[0003] However, when an image signal is transmitted 
over an optical cable, skews in received signals may oc- 
cur due to a difference in transmission speeds of the 
respective channels, which is because the individual 
properties of each emitter driving circuit, each received 
signal amplifying circuit, each emitting element or a re- 
ceiving element are not homogeneous. If the level of the 
skew exceeds a predetermined value, the image of the 
received signal cannot be reproduced properly. 
[0004] It is an aim of at least preferred embodiments 
of the present invention to provide an apparatus for con- 
verting a parallel image signal into a serial image signal 
and transmitting the same over an optical cable, wherein 
a difference in transmission speeds of the respective 
channels of the optical cable can be corrected. 
[0005] According to the present invention there is pro- 
vided an apparatus for transmitting image signals over 
optical cables as set forth in claim 1 or claim 2 appended 
hereto. Preferred features of the present invention will 
be apparent from the dependent claims and the descrip- 
tion which follows. 

[0006] Preferably, an apparatus is provided for trans- 
mitting over optical cables a red image signal, a green 
image signal, and a blue image signal output from a per- 
sonal computer, a clock signal indicative of the starting 
points of data frames of the image signals, an enable 
signal indicative of scan and blank periods of the image 
signals, a vertical synchronization signal and a horizon- 
tal synchronization signal. The apparatus is character- 
ized by comprising a reference signal generator, a par- 
allel-to-serial converter and a light signal generator. The 
reference signal generator generates a reference signal 
having predetermined data when the blank period starts 
in accordance with the enable signal. The parallel-to- 
serial converter converts the reference signal corre- 



sponding to the blank period and the image signals cor- 
responding to the scan periods into serial signals. The 
"light signaT generator converts the clock signal, the en- 
able signal, the vertical synchronization signal, the hor- 
izontal synchronization signal and the serial signals out- 
put from the parallel-to-serial converter into light signals 
to then be incident into the optical cables. 
[0007] Accordingly, since the reference signal is 
transmitted during the blank period, it is possible to 
measure a time interval between a reception point of the 
reference signal and that of the clock signal during each 
blank period. In other words, since the phase of each 
image signal is adjusted during each scan period, the 
difference in transmission speeds of the respective 
channels can be corrected. 

[0008] Also according to the present invention there 
is provided an apparatus for transmitting image signals 
over optical cables, characterised by: a reference signal 
generator for generating a reference signal having pre- 
determined data during a blank period determined in ac- 
cordance with an enable signal. 

[0009] Preferably, the reference signal generator is 
for generating the reference signal synchronised with 
the start of the blank period. 

[0010] Preferably, the reference signal is generated 
for substantially the entire length of the blank period. 
[0011] Preferably, the reference signal comprises a 
predetermined number of bits of data of a predeter- 
mined pattern. 

[0012] Preferably, the reference signal is generated 
during the blank period such that the relative phase of 
each image signal may be adjusted during each scan 
period. 

[0013] Preferably, the reference signal is arranged 
such that the time interval between the starting point of 
the first bit of the reference signal and the rising edge 
of a first clock signal (CK^ can be measured to deter- 
mine the relative phase of corresponding serial image 
signals (R S G S B S ) transmitted during a scan period de- 
termined in accordance with the enable signal. 
[0014] Preferably, the reference signal generator 
comprises an inverter for inverting an enable signal 
(EN), and an AND gate coupled to an output of the in- 
verter and to a clock signal (CK-|) to generate the refer- 
ence signal (S r ). 

[0015] Preferably, the apparatus is arranged to transit 
image signals output from a personal computer. 
[0016] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 is a block diagram illustrating an image sig- 
nal transmitting apparatus according to a preferred 
embodiment of the present invention; and 

Figure 2 is a timing diagram illustrating an example 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 999 501 A1 



4 



of signals input to a laser driver of the transmitting 
apparatus shown in Figure 1. 

[0017] Referring to Figures 1 and 2, the preferred im- 
age signal transmitting apparatus includes a reference 
signal generator 2, a parallel-to-seriai converter 4 and 
a light signal generator 5. The apparatus transmits over 
optical cables 6 an 8-bit red image signal R P , an 8-bit 
green image signal G P , and an 8-bit blue image signal 
Bp, which are output from a personal computer 1 , a first 
clock signal CK 1f a vertical synchronization signal 
V SYNC , a horizontal synchronization signal H SYNC , and 
an enable signal EN. The first clock signal CK 1 indicates 
the starting points of data frames for parallel image sig- 
nals R P , G P and B P . The enable signal EN notifies a re- 
ception side, for example, a monitor, of scan periods and 
blank periods of the parallel image signals R P , G P and 
Bp. 

[0018] The reference signal generator 2 includes an 
inverter 21 and an AND gate 22, and generates a refer- 
ence signal S R having predetermined data when the 
blank period starts in accordance with the enable signal 
EN. The parallel-to-serial converter 4 converts the ref- 
erence signal S R corresponding to the blank period and 
the parallel image signals R P , G P and B P corresponding 
to the scan periods into serial signals. 
[0019] The light signal generator 5 converts the first 
clock signal , the enable signal EN, the vertical syn- 
chronization signal V SYNC> the horizontal synchroniza- 
tion signal H SYN c and the serial signals output from the 
parallel-to-serial converter 4 into light signals to then be 
incident into the optical cables 6. 
[0020] For the signals output from the personal com- 
puter 1, the timing at which the first clock signal CK n is 
transited from a logic low state "0" to a logic high state 
"1 " is the starting point of data frames of the parallel im- 
age signals R P , G P and B P . Also, the period in which the 
enable signal EN is at a logic high state is the scan pe- 
riod, and the period in which the enable signal EN is at 
a logic low state is the blank period. Thus, during the. 
blank period, the respective parallel image signals R P , 
G p and B p are maintained at logic low states. 
[0021] The inverter 21 of the reference signal gener- 
ator 2 outputs a logic high signal during the blank period. 
Thus, when the blank period starts in accordance with 
the enable signal EN, the AND gate 22 generates a ref- 
erence signal corresponding to the pulse of the first 
clock signal CK^ being at a logic high state. A clock re- 
generator 3 drives the parallel-to-serial converter 4 by 
a second clock signal CK 2 whose frequency is 9 times 
higher than that of the first clock signal CH^ . 
[0022] The parallel-to-serial converter 4 converts the 
reference signal S R corresponding to the blank period 
and the parallel image signals R P , G p and B p corre- 
sponding to the scan periods into serial signals. Accord- 
ingly, the respective signals output from the parallel-to- 
serial converter 4, that is, the respective serial image 
signals R s , G s and B s , generate 9-bit data frames for 



one period of the first clock signal CK 1 . In the respective 
data frames, the first bit is allocated so as to correspond 
to the reference signal S R and the other 8 bits are allo- 
cated so as to correspond to the parallel image signals 
5 R p , G P and B P . Thus, during the scan period in which 
the enable signal EN is at a logic high state, the first bits 
of the respective data frames are always at logic low 
states (see the portion a-b of Figure 2). Conversely, dur- 
ing the blank period in which the enable signal EN is at 

10 a logic low state, the first bits of the respective data 
frames are always at logic high states (see section j-k 
of Figure 2). In other words, during the blank period, all 
data frames have specific data structure of 
"100000000". Therefore, in a receiving apparatus (not 

15 shown) which receives light signals from the optical ca- 
bles 6, when the data of "100000000" is first detected 
during the blank period, the time interval between the 
starting point of the first bit andthe timing point of a rising 
edge of the first clock signal CK 1 can be measured. In 

20 accordance with the measured time interval, the phases 
of the corresponding serial image signals R s , G s and 
B s can be adjusted, thereby correcting a difference in 
transmission speeds of the respective channels. 
. [0023] The light signal generator 5 includes a laser 

25 driver 51 and a laser diode array (LDA) 52. The laser 
driver 51 generates driving signals corresponding to the 
serial image signals output from the parallel-to-serial 
converter 4, the first clock signal CK-j , the enable signal 
EN, the vertical synchronization signal V SYNC and the 

30 horizontal synchronization signal H SYNC . The LDA 52 
generates laser light signals by the driving signals of the 
laser driver 51. The light signals generated in the LDA 
52 are incident into the corresponding optical cables 6 
to then be transmitted to the receiving apparatus posi- 

35 tioned at a monitor. 

[0024] As described above, the image signal transmit- 
ting apparatus converts parallel image signals into serial 
image signals and transmits the same over optical ca- 
bles. Thus, a difference in transmission speeds of the 

40 respective channels of the optical cables can be correct- 
ed, thereby minimizing skew of received signals to thus 
maximize the reproducibility of images. 
[0025] Various changes and modifications may be 
made by those skilled in the art which do not go beyond 

45 the scope of the invention as defined in the appended 
claims. 

[0026] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 

50 cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0027] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 

55 drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
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[0028] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 

ingspmay-be-reptac^ serving 

the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated s 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0029] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 10 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 

75 

Claims 

1 . An apparatus for transmitting over optical cables a 
red image signal, a green image signal, and a blue 20 
image signal, a clock signal indicative of the starting 
points of data frames of the image signals, an ena- 
ble signal indicative of scan and blank periods of 
the image signals, a vertical synchronization signal 
and a horizontal synchronization signal, the appa- 25 
ratus characterized by comprising: 

a reference signal generator (2) for generating 
a reference signal having predetermined data 
when the blank period starts in accordance with 30 
the enable signal; 

a parallel-to-serial converter (4) for converting 
the reference signal corresponding to the blank 
period and the image signals corresponding to 35 
the scan periods into serial signals; and 



stantially the entire length of the blank period. 



~ An apparatus as claimed in any of claims~T~to 4, 
wherein the reference signal comprises a predeter- 
mined number of bits of data of a predetermined 
pattern. 

An apparatus as claimed in any of claims 1 to 5, 
wherein the reference signal is generated during 
the blank period such that the relative phase of each 
image signal may be adjusted during each scan pe- 
riod. 

An apparatus as claimed in any of claim 1 to 6, 
wherein the reference signal is arranged such that 
the time interval between the starting point of the 
first bit of the reference signal and the rising edge 
of a first clock signal (CK,,) can be measured to de- 
termine the relative phase of corresponding serial 
image signals (R S G S B S ) transmitted during a scan 
period determined in accordance with the enable 
signal. 

An apparatus as claimed in any of claims 1 to 7, 
wherein the reference signal generator (2) compris- 
es an inverter (21) for inverting an enable signal 
(EN), and an AND gate (22) coupled to an output of 
the inverter (21 ) and to a clock signal (CIC,) to gen- 
erate the reference signal (S r ). 

An apparatus as claimed in any of claim 1 to 8, for 
transmitting over optical cables image signals out- 
put from a personal computer. 



a light signal generator (5) for converting the 
clock signal, the enable signal, the vertical syn- 
chronization signal, the horizontal synchroniza- 40 
tion signal and the serial signals output from the 
parallel-to-serial converter into light signals to 
then be incident into the optical cables. 



2. An apparatus for transmitting image signals over 45 
optical cables, characterised by: 

a reference signal generator (2) for generat- 
ing a reference signal having predetermined data 
during a blank period determined in accordance 
with an enable signal. 50 



3. An apparatus as claimed in claim 1 or 2, wherein 
the reference signal generator (2) is for generating 
the reference signal synchronised with the start of 
the blank period. 55 



4. An apparatus as claimed in any of claim 1 to 3, 
wherein the reference signal is generated for sub- 
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